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ABSTRACT 

Exotic limestone blocks of Permian and Triassic age occur in the Middle 
Triassit-Middle Jurassic Crimean olistOstrofne complex ol the Marta and 
Alma River basins and in the Simferopol area. Rich assemblages of small 
foraminifcrSi fusulinids, brachiopods, rare ammonoids, and sphinctozoans 
occur in these blocks. Fossils from Permian blocks indicate the presence of 
zonal assemblages for the Boloriau, Kubergandian. Murgahian, Midian, 
Dzhulfian, and Dorashamun srages. The Neoscbmigerina simplex fusulinid 
zone is extended upward based on the presence in our material of Kuber- 
gandiau ammonoids with Neoschwagerimt simplex Ozawa. Comparison of the 
fauna from Triassic blocks (o assemblages from other regions of the Tethys 
indicates that the age is Late Triassic Rhaetian corresponding to the 
Vandaites sturzenbaumi ammonoid zone. 


MOTS CLES 

Trias superieur, 
Rhi'ticn, 
Pet mien, 
blocs exotiquex, 
Climee, 
foraminifilres, 
fusulinides, 
brachiopodes, 
ammonoides, 
sphinctozoaires. 


resume 

Les blocs exotiques calcaires dit Pennien et dn Trias en Crimee. 

Les blocs' exotiques dc calcaire permiens et rriasiques de la Crimee appartien- 
nent a I’unire olistostromale d’Eskiordin (Trias moyen-Jurassique nioyen) et 
ont etc trouve.s dans les bassins-versant des rivieres de Marta, d'Alnra et dans 
la region du lac (reservoir) de Simferopol. Les blocs permiens conriennent 
des petits foraminileres et des fusulines ainsi que des brachiopodes, de tares 
ammono'fdes ctdes sphinctozoaires donr nous prdsentons rinventaire. Ln dis- 
triburion des assemblages fossil! fires couvre |;t fin do Permicii inferieur 
(Boloricn) ainsi que tour Ic Pcrtnicn suptfricur, du Kubcrgandien au 
Dora.shatnien. La presence conjo'inre d'ammonoides et de brachiopodes d'age 
Kubergandien avec Net) sch mage rind simplex Ozawa est signals, L’analysc des 
micro- cr macrofauncs des blocs triasiques ainsi qnc des comparisons avec 
les faunes seinblables d’autres regions tthhysicnnes pci mettent d’attribuer aux 
assemblages decrits un age rhetien. 


INTRODUCTION 

For this study, our team investigated Permian 
and Triassic exotic limestone blocks occurring at 
several localities in the area between-Simferopol 
and the Marta River Basin. Limestone samples 
containing remains of several different faunal 
groups were obtained. Carbonate microfacies 
were studied by A, Baud, small foraminifers by 
G. P. Pronina (Permian and Triassic) and V. Ja. 
Vuks (Triassic), brachiopods by G. V. Kotlyar, 


ammonoids by Y. D. Zakharov, sphinctozoans by 
G. V. Belyaeva, and fusulinids by V. 1. Davydov 
and M. K. Nesrell. 


HISTORY 

Fokht (1901) studied the oldest deposits then 
known from the Crimea. He named the 
“Taurida Beds”, and dared them as Late Triassic. 
Moiseev (1939) named the Eskiorda Formation, 
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a shallow-water conglomerate (Rhaetian-Liassic) 
facies present in the northern part of the Kacha 
uplift. Muratov (1949) divided the Taurida beds 
into three parts: (1) a lower unit of Late Triassic 
age; (2) a middle unit, the Eskiorda formation; 
(3) an upper unir, both of early and middle 
Liassic age. Logvinenko et til. (1961) proposed a 
more detailed subdivision of the Taurida Series 
and considered the lower part to be of Early and 
Middle Triassic age. 

Study of outcrops in the valley of the right tribu¬ 
tary of the Bodrak River (Dagis & Shvanov 
1965; Shvanov 1966) has shown that the Taurida 
Series rock ranges in age from Middle Triassic to 
Early Jurassic. The most common Subdivision 
scheme of the Taurida Series has been given in 
“Geology of the USSR” (Anonymous 1969), 


where the Upper Triassic, Lower Taurida and the 
Liassic Upper Taurida (Eskiorda) formations 
were proposed with two types of lithofacies for 
each unit. Koronovsky & Mileev (1974) conduc¬ 
ted research on the Eskiorda Formation in the 
Bodrak River Valley and proposed a broader 
Carnian-Pleinsbachian stratigraphic range for it 
On this basis, they increased the rank of this unit 
to a Series and considered it as an equivalent of 
the Taurida Series rock; they also stated, that the 
Eskiorda Formation (or Series) in the Bodrak 
River area represented a tectonic melange. 

GEOLOGICAL SETTING (Fig. 1) 

The oldest stratigraphic unit cropping out in the 
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Crimean Mountains is ihe Taurida flysch of 
Middle Triassic to Toarcian age (Shalimov 1960, 
1963). The underlying units and basement have 
never been observed, but geophysical seismic 
data indicates a thin carbonate-clastic unit over¬ 
lying granitic basement (Muratov ct ctl. 1984). 
The Taurida flysch is overlain with a structural 
unconformity either by Upper Jurassic deposits 
in the south and east of rhe Kacha uplift, or by 
Lower Cretaceous deposits in the north and 
west. In some parts of the Kacha uplift, the 
Taurida flysch is allochtlionously overlain by the 
Eskiorda unit. The Taurida flysch makes up the 
core of the Kacha uplift. Mileev cl al. (1989) dis¬ 
tinguished the Alma unit for the proximal flysch 
in the core of the uplift, and the overlying Paril 
unit for the distal flvsch. The Alma unit is expo¬ 
sed in the Belbek, Kacha, Marta, Alma, Salgir 
and Bodrak River valleys. It consists of predomi¬ 
nantly gray, thin bedded fine sandstone and shale 
with reworked coalified plants debris. 
Commonly, the Alma unit is exposed only in 
river valley floors; in the Bodrak River Valley it is 
recorded in rhe middle and upper parts of slopes, 
and there is overthrusting the Pat'll unit. In the 
Alma River (Drovyanka Village and near 
Partizanskoc Village) and Salgir River basins, rhe 
Alma unit contains a Carnian and lower Norian 
fauna. Near Drovyanka Village (Alma River 
Basin), middle Classic foraminifers occur in the 
shale. Near the mouth of rhe Marta River, 
Pliensbachian crinoids occur, and in rhe flysch of 
the Petropavlovsk quarry, bivalve mollusks of 
Toarcian-lower BajociaU age have been described. 
The age of the Alma unit is considered to be 
Middle Triassic to Bajocian. The Pa til unit is 
exposed only in the. Bodrak River Valley and dif¬ 
fers from the Alma unit by a greater thickness of 
flysch couplets with mudstone dominating the 
couplets. A middle Liassic to Aalenian fauna 
occurs near Prochladnoe Village. 

The Taurida flysch and its Aalenian to Eocene 
stratigraphic cover arc separated front the North 
Crimean cover units (Jurassic-Eocene) by the 
north dipping Eskiorda unit. Originally named 
and interpreted as the basal part of rhe Taurida 
flysch by Moiseev (1932), and later by Shalimov 


(1960, 1963), this unit lias been recently map¬ 
ped in detail and reinterpreted by xMileev ct al. 
(1989) as a composite and dismembered recronic 
complex. It is the best exposed within the 
Lozovaya shear zone of the Kacha uplift (nor¬ 
thern part of the core) and north of it. but it also 
occurs overthrusi above die Taurida flysch in the 
Bodrak and Marta River valleys. According to 
the lithological and biostratigraphical contents, 
these authors subdivided the Eskiorda tectonic 
complex into the Mender (Ladinian-Sine- 
tnurian), Dzhidair (Bajocian), Kichik (Norian), 
Chenk (Middle-Upper Triassic?), Saraman (Late 
Triassic-Bajocian) and Bitak (Toarcian- 
Bathonian) subunits. The lithology consists 
mainly of fine to coarse terrigenous elastics. The 
rurbiditic flysch sequence characterises the lower 
subunits and was probably deposited in shallow 
marine conditions because coal and coarse sand¬ 
stone occurs in the upper Saraman subunit 
(Mileev ct al. 1989). These authors regard the 
Eskiorda complex as equivalent in age to the 
Taurida unit. 

Most ot the exotic limestone blocks occur in the 
Mender subunit and some in the Saraman sub¬ 
unit. They are interpreted as olistlioliths (olist- 
stromes for rhe older Carboniferous to Sine- 
niurian part), and as tectonic incorporated 
blocks (melange) for the younger Lare Liassic- 
Ccctaccons part. Their origin is still controver¬ 
sial. Some geologists believe that they originated 
from the north (south of Scythian Plate margin), 
whereas others consider that the)' were transpor¬ 
ted horn the South. 

The Mender subunit (Ladinian-Sinemurian) is 
composed mainly of shale with thin beds of fine¬ 
grained quartziric sandstone Ir occurs in the 
northwestern part of the Kacha uplift, in the 
Bodrak, Alma and Salgir River valleys. The 
Saraman subunit is composed of highly mature, 
light gray, massive, qUartzitic sandstone with 
beds of fine- and medium-pebbly conglomerate 
and with rate silty clay interbeds. It occurs on 
the northern slope and on the southern limb of 
the Kacha uplift, in the Salgir, Alma, Bodrak and 
Marta River valleys. Based on macro- and nticro- 
fauna occurrences (Mileev (■t al. 1989), the 
Saraman is Late Triassic-early Bajocian in age. 
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HISTORY AND THE AGE 
INTERPRETATION OF THE EXOTIC 
BLOCKS 

Fokht (1901) first recorded the occurrence of 
Permian limestone blocks within the Triassic- 
Jurassic complex. Previous researchers had assi¬ 
gned these blocks to different stratigraphic 
horizons of the Permian System. Torimansky 
(1931. 1935, 1937a, b) distinguished animonoid, 
fusulinid, and trilobite assemblages in certain 
blocks - , and studied the Permian faunas from these 
exotic blocks in the most detail. She considered 
them to belong to the biosirarigraphic “horizons”: 
Bodraknm, Soramanian, Burnian, and Martian. 
InitiafJy, she presumed that the Soramanian 
assemblage was similar to that found in the 
Gaptank Formation in West Texas and to be of 
Late Carboniferous age (Uddeniies zone). 
Subsequently, Toumansky (1941) concluded that 
the limestone with this animonoid assemblage 
corresponded to the lower part of the Permian 
Leonard Formation in West Texas of North 
America, the lower part of the BitaUni Format ion 
on Timor Island, and rhe upper part of Buztere 
beds in the Southeastern Pamirs. In her study of 
Permian ammonoids of the Central Pamirs, 
Toumansky (1963) correlated the Barman and 
Martian animonoid assemblages of the Crimea 
with the Kubergandian assemblage from the 
Pamirs. According to Bogoslovskaya (1984), the 
Burnian assemblage is similar to the animonoid 
assemblage in the Kubergunda Formation of the 
Pamirs, and is Roadian in age. I he so-called 
“Martian (Martovsky or Mariinsky)" assemblage 
is considered to be Wardian. 

The Late Triassic age of certain limestone block 
is mainly derived from occurrences of Anisian 
and Norian-Rliaetian brachiopods (Dagis 1963; 
Dagis & Shvanov 1965). 

CRIMEA-PONTIDES (NORTHERN 
TURKEY) TENTATIVE CORRELATIONS 
(FIGS 2,3) 

The Crimean Mountains and the central Pon- 
tides (Turkey) represent the conjugate rilt margin 
of the Western Black Sea oceanic basin (Fig. 3). 
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Fig. 2. — Early Jurassic reconstruction, following opening of 
Kure/Taurida basins; schematic and not scale (simplified and 
modified from Banks 1997). 


Prior ro the ripening of the Western Black Sea 
oceanic, basin initiated in Barremian-Aptian time 
and completed in Cenomanian time (Grirlir 
1988), southern Crimea and central Pontides 
occupied neighbouring positions (Fig. 2, see also 
reconstruction schemes recently proposed by 
Banks and Robinson in Banks 1997). 

In the Crimea (this paper) ;ts well as in the central 
Pontides (Avdin et al. 1986; Yilmaz el til. 1997), 
there are occurrences of flysclioids successions. In 
die Crimean Mountains and the central Pontides, 
the oldest rocks exposed are a sequence of basinal 
turbiditic mudstones and siltstones of similar age 
(TriaSsic-Early Jurassic). These formations were 
disrupted during the Cimmerian Orogenesis at 
the end of the Middle Jurassic (Sengiir 1984). 

As wits proposed before (Marcoux tk. Baud 1996; 
Marcotix et til. 1993) the equivalent of the 
“Taurida flysch” from the Crimea would corres¬ 
pond to the Ktire series of the Akgtil Formation 
(Aydin et nl. 1986; Yilmaz et al. 1997) from the 
central Pontides. This hypothesis was proposed 
again recently (Robinson &r Kerusov 1997)- 
At the moment, only Triassic exotic blocks (olisto- 
liths) have been described within rhe Kiire/ 
Akgol series, for instance Hallstart facies limes¬ 
tones of late Anisian and Ladinian (Under 1990; 
L. Krysryn, pers. comm. 1992). Future detail 
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Fig. 3. — Schemalic structural cross section ot the eastern part of the western Black sea from northern Turkey (Central Pontides) to 
Crimea Mountains (South Ukraine) (simplified and modified from Banks 1997). 


investigations might also demonstrate the occur¬ 
rence of Late Palaeozoic blocks, similar in age to 
those from the Crimea described in this paper. 

PERMIAN EXOTIC BLOCKS 

Permian exotic blocks were studied in the Marta 
and Alma River basins and in the Simferopol 
area. Correlation of these blocks and locations of 
fossils are shown in Table 1. 

Marta Rivf.r Basin 

In limestone exposed on the slopes of Kichkhi- 
Burnu Mountain in the Marta River Basin, 
Toumansky (I94l) recorded two “horizons with 
fauna” (fusulinids, ammonoids, trilobites) which 
she called Burntan and Martian. She correlated 
the Burnian “horizon" with the upper part of the 
Leonardian, and the Martian “horizon" with the 
Wordian. In later studies, it was ascertained that 
these so-called “horizons" were not valid, and the 
assemblages were correlated to the Permian 
Murgabian, Darvazian and Pamirian stages 
(Einor & Vdovenko 1959; Licharew 1966). 

In the Marta River Basin, the largest Permian 
block (65 X 35 X 15 m) is located on the right 
flank of one of the right Tributaries of the Marta 
River, 5 km upstream from the Verkhorechye 
Village (Loc. 110; I-'igs 4A, 5). Elerc light gray 
and pinkish-gray non-bedded algal-fiiSulinid 
(reefogenic?) limestone forms Kichkhi-Burnu 
Mountain. Several smaller blocks located near¬ 


by, also contain abundant and diverse foramini- 
fers, brachiopods, trilobites, gastropods, and 
ammonoids. Some of these blocks contain dis¬ 
tinct lithologies separated by breccia zones and 
contain different lossil remains. Peripheral parts 
display clastic rextures (rounded and semiroun- 
ded fragments of gray botindstone with light- 
colored carbonate cement), as well as inicritic 
limestone of a pinkish or beige tint. The north¬ 
western margin ot the main block appears to 
contain the oldest sediments. 

Lor. 110!sample l 

The limestone of this sample is a well-sorted ske¬ 
letal grainstonccontaining calcareous algae, fora- 
mmifers, gastropods, calcareous sponges and 
biachiopod fragments. It is interpreted as being 
deposited in a high energy, shallow marine 
palaeoenvironment. 

Small foraminifers. Tubmtina callosa Reitlinger, 
Mendipsm cnnili (Nguyen Due l ien), Endnthym 
sp.,., Climacantmina valvuliuoidcs I ange, 
Deckerella sp. 2, Tetrataxis sp., Clobivalvulina 
gracca Rdchel, Palacotextularia plngguoensis Lin, 
/’. sp.(- /’, longiscptatn Lipina in Zheng 1986), 
I'achyphlnta sphacrula Sosntna, Lnngella sp., 
Ncodisrns aff. A’ milfiloides A. M.-Maclay. 
Fusulinids. Parafusnlina vinagmdiwi Leven, 
P, cf, P. multheptata (Schehvien), aff. /'. nnka- 
rnigavai Morikawa & Horiguchi, /’. a(f, P.yun- 
ntinica Sheng. P. critssispint Leven, 
P. murd tbekvvi Leven, P. anditlatd Chen, 
Artheninct dsidtitd Leven, A. bill hide (Kochansky- 
Devide & Ramovs), A. salgirica A. M.-Maclay, 


304 


GEODIVERSITAS * 1999 • 21 (3) 




Permian and Triassic exotic blocks of the Crimea 


1 

Assem¬ 

blages 

Toumansky 

1931, 1941, 

1963 

Marta River Basin 

Alma River Basin 

Simferopol area 

110 




122 


m 

IH51 

H 

E 

E 

E 

E 

E 

E 

E 

Q 

m 


m 

B 

u 

B 

E 

E 

L 

E 

B 

B 

£ 

H 

D 

B 

Domshamian 





■ 

■ 

■ 

I 




■ 




i 


1 

■ 

■ 


1 

1 

■ 


1 




Dzhutfian 
















B 

H 

i 

i 

■ 

l 

l 


■ 

I 

l 

l 

1 

1 


Yabeina 





























n 

Neo- 

schwagerina 

margaritae 

Martian 

1 

1 

1 

1 


1 


1 

1 


a 





1 


1 

a 

E 

1 


a 

E 

I 

1 

1 


Murgabian 

Neo- 

sebwagerina 

craticulifera 


l 

l 

l 

i 




l 


i 

i 




1 

1 

1 




l 

i 


l 



1 

| 

Nec- 

schwagerina 

simplex 

Praesumalnna 

Burnian 

SF 

F 

Br 

A 

ST 



I 

1 

I 

SF 

F 

1 

SF 

F 

Br 


1 



I 

I 

1 

1 

1 

1 




1 

1 



I 

S 

Cancellina 

cutalensis 

D 


a 


1 


1 


1 

a 

a 



0 

1 





1 

1 

1 


E 



1 

E 

1 

Misellina 

claudiae 

Soiamanur 

I 


1 


1 

1 

1 


1 

1 

1 




1 



1 



B 


1 

I 

0 


1 

1 


Table 1. — Distribution of fossil localities and correlation of Permian exotic blocks in the Crimea. SF, small foraminifers; F, fusulinids; 
A, ammonoids; Br. brachiopods; ST, sphinctozoans 


A. sphaera (Ozawa), Caucellinet cl. C. primigena 
Hayden, C. prueneoschwagerinoides Leven, 
C. pb/onghprabensis Toriyama & Kanmera, 
Neoschwagerina simplex tenuis Toriyama & 
Kanmera, N. aff. N. simplex Ozawa, 
Praesumalrina scbeUwieni (Deprar). 
Sphinctozoans. Co/ospungia sp., Crymocoelia 
zacharovi Belyaeva, Vesicotubulnria prime! 
Belyaeva, Pitradeningerin marieiensis Belyaeva, 
Sollasi/t sp. 

Brachiopods. Acosarirut sp., Rugetriet rnolengreraffi 
(Broili), Vrushtenia murine! (Grant), 
NeopHcatiferd sp., Cornuquiei cf. C. modesta 
Grant. Margin ifera ceirniolicet (Schellwien), 
7 knisennatiet gnuinsa (Waagen), Bi/orina acanthi! 
(Waterhouse & I'iyasin). Linoproductus aff. 
L. kaseri Grant, Compressoproduettts mongolieus 
(Waagen), Ogbinia dzhagrensis Sarytcheva, 
Unciminelhnu siculus (Gemmellaro), Anomaloria 
gbmerosti Grant, Pcrmopbricodothyris caroli 
(Gemmellaro), Mamnia ceres (Gemmellaro). 
Ammonoids, Propinacoceras sp„ Prostacheoccms 
tuuticuin (Toumansky), Cardie/la kussica 
(Toutnansky). Apparently, the ammonoids des¬ 
cribed by Toutnansky (1931) also originated 
from Locality 110/1. These were identified as 


Parapronorites konincki Gemmellaro, Propina- 
coceras geililaei Gemmellaro, P .? soramanse 
Toumansky, PR ahnense Toumansky, MedlicottieO. 
valgi Toutnansky, The! I assn cents karpinskyi 
Toumansky, Ageithiceras suessi Gemmellaro, 
A. planum 'Toumansky, A. bodraki Toumansky, 
A. katsebt Toumansky, A. beichui Toumansky, 
A. etneeps Gemmellaro, Cardie/la kussica 
(Toumansky). Neocrimiies ( Sosincrimitcs ) hiassa- 
lensis Toumansky, Aricoceras all, A. ensifer 
(Gemmellaro), Pa/ermites cf. P. distefanai 
(Gemmellaro), Prostaebcuecras multidentettum 
(Toumansky), P. Immense (Toumansky), 
Stacheoceras mediterranean! crimeuse Toumansky,. 
S. andrussowi Toumansky, S. bosei Ibtimansky, 
S. borissiaki Toumansky, 5. vogii Toumansky, 

S. cf 5. tietzet Gemmellaro, 5, tepense 
Toumansky, Tan race ras wanneri (Toumansky), 

T, serobiculatus martetisis (Toumansky), Para- 
celtites hoefori sophiensis Toumansky. 

Trilobites and single fragments of isolated tetra- 
corals belonging to the family Plerophyllidae 
(most likely to the genera Pentaphyllum and 
Ufimia) where noted by Toumansky (1935), 
who also indicated that small bivalves and gastro¬ 
pods were also present at this locality. 
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Fig. 4. — A. map of the study area with localities of the Permian and Triassic exotic blocks; B, location of Permian exotic blocks in 
the Alma River Basin C, location of the upper Midian (Capitanian) and Dzhulfian limestone blocks on the right side of Izvestnyakovy 
Creek in the Alma River Basin. Site is on the left side of a trail going up from the Alma Reservoirand is in dense forest. 


Loc. 110I sample 4 

This sample, located at the northern margin of 
the block (Fig. 5), consists of medium sorted ske¬ 
letal grainstone, With Lithocoditmt, coated grains, 
intraclasts, foraminifers, gastropods and other 
shell fragments. 

Small foraminifers. Palaeolextularin sp., 
Deckerella sp. 2 V Cliniacammivn ValvU lino ides 
Lange, Palaeospiropkctammina ex gr, P. conspecta 
Reitlinger, Polytaxis sp., Orthovertella sp., 
Neodiscus aff, N. milldoides A. iVL-Maday. 
Fusulinids. MinojnpanelLi sp., Parafusulina cinc- 
ta Reichel, P. d. I'. emuoseptnta Kling, P. crassi- 
septata Leven, /’■ cf. P. undulata Chen, 
P. japonica (Guembel), P. nakamigawai 
Morikawa &: Horiguchi, Pseudofusulina aff. 
P. hisamatsm Morikawa. 

Loc. 110/sample 2 

This sample is a reefoidal boundstone with 
encrusted skeletal elements and cavities filled 
with biosiltite. 

Loc. 110/sample 3 

This sample is from a small (about 0.7 m across) 


block. The limestone consists of a well-sorted 
skeletal grainstone with intraclasts and with coa¬ 
ted grains formed from calcareous sponges, fora¬ 
minifers, gastropods, brachiopod spines and 
bryci 2 oilns. 

Ftlsulinids, Ncofusnlinit t u mid a (Ozawa), 
Ynngchieniti cf. Y. compress a (Ozawa), Para¬ 
fusulina rincta Reichel, Armenian sphaera 
(Ozawa), Ncoschwagerina simplex Ozawa, N. sim¬ 
plex tenuis Toriyama & Kanmera, Pnusunuttrina 
neoschwngeriunifies (Deprat). 

Brachiopods. Acosarina sp., Neoplieatifera sp., 
Transennatia gratiosa (Waagen), Uncinunellina cf. 
If, amor (Geinmellaro). 

Loc. 110/'samples 6, 7 

These samples consist of a poorly sorted calciru- 
dite, with biocalcarenite packstonc pebbles, frag¬ 
ments of oiicoida! crusi, calcareous algae, 
foraminifers, gastropods, brvovoans, brachiopods 
and shell fragments. Internal fissures are filled 
with fine-grained calcarenite. The environment 
of deposition is interpreted as marine forcrcef. 
Small foraminifers. Tuberitinn collnsn Reitlinger, 
Mendipsia conili (Nguyen Due Tien), M. sp.. 
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Fig 5 — Location of collection sites at the Kichkhi-Burnu 
Permian limestone blocks in the Marla River Basin (Loc. 110). 
Matrix consists ot the Soraman sandstone (Pllensbachlan). 


Lasiodiscus sp. I, Palaeotextularia $p. (= P. longi- 
septata Lipina in Zheng 1986), Deckerella media 
permiana Wring, PalaeospiropIecUnnmina cx gr. 
P. conspectd Reitlinger, Tetrdtdxis maxima 
Schellvvien, T. sp., Cdobivalvulina graeca Rcichcl, 
Calcivertella sp., Ortboveriella sp., Ncodiscus aff. 
N. niilliloides A. M.-Maclay, Pachyphloia sphacru- 
la Sosnlna, P. ov<ita (Lange), Nodoinvolmaria 
jilinica Han. 

Fusulinids. Neoschwagerina simplex Ozawa, 
Cancellina sp., Pracsumatrina rossica A. M.- 
Maclay, Ncofusulinclla nana A. M.-Maclay. 

Loc. 110hample5 

This sample consists of a poorly sotted biocalci- 
rudite, with calcareous algae, foraminifers, aggre¬ 
gates and encrusting laminated microbial mats 
{Sphearocodinm). 

Small foraminifers. CdobimUnilinn .sp., Palneo- 
textulariida indet. 

Fusulinids. Yangcbienia haydeni Thompson, 
Y. tabled Thompson, Parafnsulina sapperi (Staff), 
P.japonica (Gumbel), P. nakamigawai Morikawa 
&C Horigtichi, Pseudofusuliua cf. P. uenoensis 
Kobayashi, Arme/iiua saraburiensh Toryama fie 
Kanmera, Verbeekina verbeeki (Geinitz), Cancel- 
Una seplmptiti Kanmera & Totiyama, Neoschwa - 
gerina colaniae Ozawa, N. ex gr. N. pinguis 
Skinner, N. eraticulifera (Scbwager), Pseudo- 
dolioliua ozdutai Yabe & Hanzawa, and Prae- 
sumatrinagrandis Leven. 


Loc. llOlsamplelO 

At this locality near the eastern side of the block, 
the talus is composed of slightly marly gray 
limestone yielding remains of brachiopods, 
ammonoids and trilobites. 

Brachiopods. Enteletes cf. L. stiblacvis Waagen, 
E. geniculatus Licharew, Linopi'oductus aff. 
L. based Grant, Ogbiilia dzhagreush Silrytcheva. 
Sphinctozoans. Colospongia sp., Crymocoelia 
za eh a rod Belyaeva, Vt'sicotabulaiia prima 
Belyaeva, Paradeningeria martaensis Belyaeva, 
Sollasia ? sp. 

Ammonoids, Propinacoceras sp., Prostachcoceras 
t atiric urn (Toilmansky), Card id la kussica 
(Toumansky). 

Loc. 110/sarnplcs 9, 20, 21 
Southeast of the main block at this locality there 
is a smaller block exposed along the Glybovy 
Creek (Fig. 5). The lithology of the block 
consists of a poorly sorted calcirudite to calcare- 
nite packstone, with reefboundstone clasts, frag¬ 
ments of oncoidal crust, calcareous algae, 
foraminifers, crinoids, bryozoans, brachiopods 
and shell fragments. Internal fissures are filled 
with micrite. This lithology and fauna indicate a 
marine forereef palaeoenvironment. 

Small foraminifers. Tuberithm col/osa Reitlinger, 
Atj us sella sp., Mendipsia sp,, Dagmarita sp., 
Globivalvulina sp., Neodisms aff. N, milliloidcs 
A. M.-Maclay, 

Fusulinids, NeufusuHnella lantenoisi Deprat, 
N. saralmriensis Toriyama, Kanmera & Inge vat, 
N, nana A. M -Maclay, Armcnina salginca 
A. M.-Maclay. Armemna prisca Toriyama be 
Kanmera, Verbeekina sp., Pracsumatrina neosch¬ 
wagerina ides (Dcprar), Cancellina primigena 
Hayden, C. saraburiensis Kanmera & loriyama, 
C. (Sbengeda) cHipiiea Yang, Neoschwagerina sim¬ 
plex Ozawa, Parafnsulina granumavenae 
(Roemer), P. aff. P. tchuenkovi l.evrn, P. aff. 
P. yabei Hanzawa, Chusmdla tingi Sheng. 
Brachiopods. Neoplicutifera sp., Marginifera car- 
niolica (Schcllwicn), Rostrantcris iuflatum 
(Gemmellaro). 

Limestone of the main body of the Marta block 
(Loc. 110) is characterised by two assemblages of 
fusulinids: an assemblage of the Neoschwagerina 
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simplex zone (Loc. 110/1, 3, 4, 9, 20, 21) and 
the assemblage of the Neoschwagerina crdticulife- 
ra zone (l.oc. 110/5). According td Bogoslov¬ 
skaya (1984), two animonoid assemblages are 
recorded in the Marta block: (l) an older one of 
Roadian (Burnian) age; (2) a younger one of 
Wordian (Martian) age. Zakharov (this work) 
found only the Roadian animonoid assemblage 
(Loc. 100/1, 10). Small foraminifers (Loc. 110/ 
1, 2, 4, 6, 7, 9, 20, 21) are Roadian or Kuber- 
gandian. The brachiopod assemblage (Loc. 110/ 
1-3, 9, 10, 21), is most probably also of a same 
age. The Roadian amnionoids, small foraminifers 
and brachiopod* occur with fusulinids of the 
Neoschwagerina simplex zone. 

Alma River Basin 

Exotic blocks and pebbles of Permian limestone 
within Eskiorda Scrie arc also recorded in the 
Alma River Basin, in the areas of the Bodrak 
River, and Izvesrnyakovy and Niknik creeks 

(Fig. 4B). 

Loc. 129 

Many blocks of different ages have been observed 
in the Bodrak River area. Here we are describing 
a new Permian block (Loc. 129) discovered in 
1996 (Fig. 4A).'This isolated block is located on 
the right batik of the river near Trudolubovka 
Village. 

The block from which this sample (Loc. 129) 
was obtained is about 0.5 m across. Ir Is a biocal- 
ciruditc with carbonare-quartzitic cement and 
rounded millimetre ro centimetre sized pebble 
clasts of lime mudstone, calcareous sponges, 
radiolarian lime mudstone, corals, and foramini¬ 
fers. There are also .single ooids in the matrix. 
This texture indicates an exposure of a Permian 
sequence reworked in a high-energy shallow plat¬ 
form marine environment with quartzitic terrige¬ 
nous input. 

Small foraminifers. Lasiodiscus tennis Reichel, 
Globivabulina sp., Agathammina sp., Nodosariit 
cancasica mirtibilis K. M.-Maclay, Pachypbloia 
cukurkoyi Civrieux & Dessauvagie. 

Loc. 122 

On the right bank of Izvesrnyakovy Creek, about 
350 m upstream from its mouth, several blocks 


(Loc. 122) of gray and light gray crinoid limesto¬ 
ne (about 15 X-6 m) were discovered (Fig. 4C). 
They contain remains of algae, and sphincto- 
zoans — Colospongict cf. C. setlinaria (Waagen & 
Weiltzel), Vesicotubuldrid prhua Belyaeva. 

Loc. 122a 

This sample consists of a clast-supported calciru- 
dite with encrusted microbial elements and bio- 
calcaienite with foraminifers. Diagenesis showing 
radiaxal cement and internal, filled cavities of 
silty mudstone indicates an upper shoreface 
marine depositional environment. 

Small foraminifers. L'ornbcritina reiilhigerae 
A. M.-Maclay, Mcudipsia coniti (Nguyen Due 
Tien), Lasiodiscus tenuis Reichel, Lasiotrochus sp., 
Postendothyra sp., Climacammina sp., Palaeo- 
spiroplectamtnina sp., Dagmarita sp., and 
Geinitzina sp. 

Loc 122b 

'Phis sample is a clast-supported calcirudite (tom 
a perirectal environment containing foraminifers, 
calcareous algae, btyozoans and brachiopods. 
Small foraminifers. Entuberitina reiilhigerae 
A. M.-Maclay, Tuberilina cnllnsa Rcitlinger, 
Lasiodiscus tenuis Reichel, Neoendothyra sp., 
Postendothyra sp., Palaeotexiitlaria sp. 3, 
Climacammina sp. 1, C. verheeki Lange, C. cx gr. 
C. valvulinoidcs Lange, Deckerella sp., Palaeo- 
spiroplectarnmina sp., Tetrataxis sp., Abadehella 
sp., Agathammina sp., Afultidiscus sp., Nodusaria 
sagitta K. M.-Maclay, N. plunocamerata Sosnina, 
LangelLt perfinata langei Civrieux 8c Dessauvagie, 
Geinitzina ataxensis G. Pronina, G. spandeli 
Tcherdvnzev, G. uralien simplex K. M.-Maclay, 
Ptichyphlota rob nun K. M.-Maclay, Pseuduiristix 
sulida Reitlinger. lehtyatariaprimitiva Civrieux & 
Dessauvagie, and Hnbeirobuloides .sp. 

Fusulinids. Codonofusiella cf C. erki Rauser, and 
Reichelina changhsingeusis Sheng & Chang. 

Loc. 122c 

This sample is a reefal boundstone with a 
Micrococlium type of encrustation and radiaxal 
cement 

Small foraminifers. Lasiodiscus minor Reichel, 
Neoendothyra sp., Globivalvulina sp., Hemigordius 
sp., and Geinitzina sp. 
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Fusulinids. Yangcbienia cf. Y. tbornpsoni Skinner 
& Wilde, Cbusenel/a sp., Nankinella cf. N. ovata 
A. M.-Maclay, and Reirhelina nib rose puna Erk. 

Lor. 122ei 

This sample is a calciruditc ol poorly sorted bro¬ 
ken clasts in a bioclasric matrix. 

Small foraminifers. Mendipsia conili (Nguyen 
Due Tien), Tuberitimt cotlosa Reitlinger, 
Lasiodiscus minor Reichcl, DeckereUa sp,, 
Endoteba controversn Vachard At Razgallah, 
Dagmarita sp., Globivalvulina typrint RcicheJ, 
G. vondersebmitti Reichel. Postendolhyra no viz- 
kiana (Sosnina), P. micu/a (Sosnina), Neoendo- 
thyra ormttu Sosnina, Tetrntaxis conica 
Schellwien, Abadehella sp., Ortbovertellit sphaeri- 
ca G. Pronina, Bctisnlina putchra Reitlinger, 
Sphairionia (Pseudosphairionid) tienii G. Pronina, 
Nodosaria cf. IV. partisan a Sosnina, Pseudo- 
langelut gemnosseitsis G. Pronina, P. JUianifbrmis 
G. Pronina, P. dzbagadzurettsis G. Pronina, 
Rectoghindulinn gerkei Sosnina, Pncbyphloia rintu- 
la Sosnina, P. ettkurkoyi Civrieux & Dessauvagie, 
P. minutissima Sosnina, Partis an in sp. 1, and 
Rcaostipulina sp. 

Fusulinids, Rauserella sp;, Reirhelina cribrosepta- 
ta Erk, Dunbarula nano Kochansky-Devide & 
Ramovs, Lantcbichit.es cf. L. minimus Chen, 
Codonofusiella cf. C. kueiehowensis Sheng, 
Yangcbienia tbornpsoni Skinner & Wilde, 
Chusenella cf. Ch. splendent (Skinner), Ch. cf. 
Ch. cyri (Skinner), Kahlerina pachytheea 
Kochansky-Devide & Ramovs, Verbeekina cf. 
V. ftirnishi Skinner & Wilde, Neoschwagerina 
sebuberti Kochansky-Devide, N. haydeni 
Dutkevich &c Khabakov, N. kojensis Toutnansky. 

Lor. 113 

On the left bank of Izvestnyakovy Creek about 
550 m upstream from the mouth (Fig. 2B), we 
found a small block (40 cm X 80 cm) of gray 
macrocrystalline limestone. 

Loc. 113 is a calciruditc with ooid grainstone 
and with biowackestonc clasts, The skeletal ele¬ 
ments consist of sponges, shell fragments and 
foraminifers. 

Small foraminifers. DeckereUa aff. D. elegant 
Morozova, CUmacammina valvulinoides Lange, 
Endoteba controversn Vachard & Razgallah, 


Postcndotbyrn guangxiensis (Ljn), Abadchelhi cf, 
A. coniformis Okimura & Jshii, Globivalvulina 
graeca Reichcl, G'. vondersebmitti Reichel, 
Agathamminu ex gr. A. rosclla G. Pronina, 
Mididla zaninettiue (Alrincr), Multidiscus sp. 1, 

M. sp. 2, Colei tome!la sp. 2, Nodosaria cf N.glo- 
bocularis Sosnina, N. dorachamensis G. Pronina, 

N. mint bibs cancasica K M.-Maclay, Pachyphltna 
ex gr, P. pigmobesa Wang, P. paraovaia K. M.- 
Maclay, P, angular a K. M.-Maclav, Pseudotristix 
sp., Geinhzina sp., Colanidla ex gr. C. minima 
Wang, and C. ex gr. C, lepido Wing. 

Fusulinids. Alirwjapauella ? sp., Pseudodunbarula 
minima (Sheng & Chang), P. aff P. nrpaensh 
Chedija. Paradunbarnln dallyi Skinner, and 
Reichelina changhsmgemis Sheng & Chang. 

Loc. 112 

On the opposite side of die Alma River Valley 
(Fig. 4B) along Niknik Creek (Loc. 112), gray 
fine-grained sandstone crops out which contains 
an isolated block (about 3 m across) of gray brec- 
ciatcd limestone with “boulder” jointing with 
ammonoid remains. 

Ammonoids. Propinttcoceras sp., P. sp. indet., 
Agathicerrts sp., A. sp. indet., Cardiella kttssica 
(Toumansky), Adrianites't sp., Tcturoceras sp., 
Panic chit es't sp. This assemblage is Roadian or 
Kubergandian age. 

Simferopol area 

The geology of the Simferopol area is described 
in Moiseev (1937)- During this study die exotic 
blocks were examined at Cape Dzhien-Safu, near 
Marjino Village., and east ol Simferopol 
Reservoir (Fig. 6A). 

Loc. Ilf 

Ort the western end of Cape Dzhien-Safu at 
Simferopol Reservoir (Loc. 111) there is a large, 
northwest trending, elongate block of limestone 
(Fig. 6). It Is about 180 m along the long axis. 
On the marginal parts, it is composed of black 
and dark gray microcrystallinc limestone which 
is massive, fissured, and contains pockets of 
accumulations offusulinid shells (Loc. 111/1). 

Lor. 111/sample 1 

Fusulinids. Parafitsuhna crassispira Leven, P. aff. 
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Fig. 6. — A. location ot the Permian limestone block (Cape 
Dzhien-Satu) and pebbles (Marjino Village) near the Simferopol 
Reservoir; B, collection sites at the lower Midian (Wordian) 
limestone block (Loc. Ill) in the western part of Cape Dzhien- 
Safu. 

P. dronooi Lcven, Chusenclta sp., Eopolydiexodina 
aff. E. zulumariemis Lcven, Armenian salgirica 
A. M.-Maelay, Vcrbeekiiid verbeeki (Geinitz), 
Cancellina praeneosebwagerinoidei Leven, C. cuta- 
/ensis Lcven, C, ttnttiiesta Kanmera, Neo- 
sebwagenna simplex Ozawa, Pracsumatrina rossica 
A. M.-Maclay, Pseudodoliolina ozawai Yabe & 
Hanzawa. The age is Kubergandian. 

Loc. 111/sample 7 

Small I'oraminifers. Tuberilina collosa Reitlinger, 
Mendipsia conili (Nguyen Due Tien), 


Cilobivalvnlim vondersebmitti Reichel, Postendo- 
thyrn sp., Tetnttaxis ex gr. T. linen Ozawa, and 
Aba tie be I la sp. 

Fusulinids. Sunuitrina sp., Rauserella sp., and 
Cancellina cf. C. primigena (Hayden) The age is 
early Midian. 

Loc. 111/samples 2, 3, 3a 

These samples consist of dense biocalcarenite 
packstonc with foraminifers and intraclasts, and 
arc interpreted to be deposited in a marine inner 
shelf environment. 

Small foraminifers. Eoiuberithm reitlingerae 
A. M.-Maclay, Tuberitina collosa Reitlinger, 
Mendipsia conili (Nguyen Due Tien), M. sp., 
Telrataxis maxima Schcllwien, T. scita Lin, 
T. tinea Ozawa, Abadebella bunanensis (I.in), 
Globivalmilina vondersebmitti Reichel, G. aff. 
G. permiana Tcherdynzev, Postendothyra nnviz- 
kiana (Sosnina), P. ussurica (Sosnina), Calci- 
venclla sp.. 

Fusulinids. Afghanclla cf. A. sitnuitrinaeformis 
(Gubler), Snmatrina rossica A. M.-Maclay, 
Kablerina sp., and Rauserella sp. The age is early 
Midian. 

Loc. 123 

At Marjino Village (Loc. 123), several small 
blocks of fosstliferous limestone were found (near 
the foundation of a house under construction 
and not available for future study) among coarse¬ 
grained Liassic tulTogenic sandstone and conglo¬ 
merate (Fig. 6A). These samples consist of 
calcareous quartzitic sandstone with foraminifers. 

Loc. J 23/sample 2 

Fusulinids. Cbusenella deprati Ozawa, N. cf. 
N. kojensis Toumansky, N. pinguis Skinner, 
N. aff. N. minoensis Deprat, Colania aff. C. aka- 
sake ns is (Mprikawa & Suzuki), Yabeina opima 
Skinner, Y. arebaiett Dutkevich, Y cf. Y. globosa 
Yabe. Y. orhiculata Chedija, Y. inonyei Deprat, 
and Neoscbivagerinn craticulifera (Schwager). This 
assemblage is of late Midian age. 

Loc. 123/santple3 

Northwards, at the margin of the village on the 
hill slope, we found a separate limestone block 
measuring about 0.5 X 0.5 m (Fig. 6A). 
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Fusulinids. Nevfitsulinel/d sarabu riensis 
Toriyama, Kanmera & Inge vat, Misellina aliriae 
(Deprat), M. otakiensis (Huzimoto), M. aff. 
M. termini (Deprut), and M. cLiudiae (Deprat). 
This assemblage is of Bolorian age. 

Lac. 125 

Along the eastern side of Simferopol Reservoir 
(Loc. 125), two limestone blocks were found un 
the watershed (Fig. 2A). The first one is about 
0.8 X 0.5 m. and the second one about 0.5 X 
0.5 m. Based of the fusulinid data, the age of 
limestone front locality 125 is Kubergandian. 

Loc. 125fsamf>le l 

This block is composed of dark gray, almost 
black microctystalline limestone, The micro- 
facies consists of a mud-supported biocalcarenite 
rich in foraminifers. 

Small foraminifers. Tuberitina collosa Reidinger, 
Atjussella graitdis G Pronina, Diplosphaerina -aff. 
D. maljai'kini (Mikhalov), Mendipsia sp., 
Endothyrn saiwra (Lin), Globivalvulhia graeca 
Reichel, Palarospirophctammina ex gr. P. eonspec- 
ta Reitlinger, Calrilarnella sp. 1, Caldvertella sp., 
Ageithammina sp., Neodiscus aff. N. mi 111 hides 
A. M.-Maclay, Nodosaria sp. (= N. iongissima 
Suleimanov in Zheng 1986), Pacbyphloin ovetta 
(Lange). 

Fusulinids. Yangcbienia cf. Y. campressa 
(Ozawa), D unbar ulat cf.. D. eascadensis 
(Thompson, Wheeler & Danner), Cbusem’lla 
schwdgerinaeforniis Sheng, Armeriimi aff A. prison 
Toriyama & Kanmcrs, A. spbnera (Ozawa), 
A. saraburieasis Toriyama Sr Kanmera, Misellina 
ovalis (Deprat), M. all. M. cvafingaspint Leven, 
M. termieri pamirensis (Dutkevich), M. ctaudiae 
(Deprat), Cancellhia primigena (Hayden), C. aff. 
C. praeneoscbwagerinoides Leven, C. dutkevitcbi 
Leven, C. cuta leasts Leven, C. pavnrica Leven, 
and Praesumatrina ueoschwagerinoides (Deprat). 

Loc. 125ham pic 2 

Fusulinids. Yangcbienia sp., Sichotenclla ? sp., 
Neofusulindla lantaiohi Deprat, Dunbamldl sp., 
Chusenella chihsiamsis (Lee), Armenian asiaticn 
Leven, Cancel!tan dutkcvitchi Leven, C. cutaleasts 
Leven, C. zarodetisis Sosnina, C. sphaera A. M.- 
Maclay, C. verae (Toumansky), C. aff. C. nippo- 


nica (Ozawa), Ncoscbwagerina simplex tenuis 
Toriyama & Kanmera, and Pmesumatrina neo- 
schwagerinoides (Deprat). 

ANAJ.YSI* Oh l-AUNAI. ASSEMBLAGES 
Ammonoids 

The Early Permian (probably, Bolorian) and the 
Late Permian (Kubergandian or Roadian) 
(Loc. 110/1, 10) age of the Crimea limestone 
blocks is established based on the ammonoid 
data. As was correctly noted by Toumansky 
(1931, 1937a, 1963), the oldest ammonoids of 
the Crimea blocks arc forms of the Soramanian 
assemblage, that she discovered in one of dark 
gray limestone blocks of Kichik-Soraman 
Mountain, This assemblage is comprised of 
representatives of Propinaeaceras , Sicanites, 
Agathiceras , Gastriocerataceae , Altai rep, Cardiella, 
and Crhnites . The Early Permian age of the 
assemblage is confirmed by the presence of repre¬ 
sentatives of Cyimites-C, geniniclhirai, C. batiieli, 
C. sp- indet., and apparently Altai tes- 
A2 pigueutv. Species of the genus Cardiella are 
not found in deposits older than Bolorian. 
Therefore, it would be most logical to assume 
that the limestone blocks containing these 
ammonoids belong to the Bolorian stage oi the 
Lower Permian. 

The generic composition of ammonoids from 
limestone blocks on the right side of one of the 
tributaries of the Marta Rivet; in the area of 
Kiehkhi-Burnu Mountain \Parapronorites, 
Propinacoceras , Medlicottin:, Tba/ussoeents, 
Agathieeras , Cardiella , Neacrimitcs ( Sosiocrimites), 
Aricoceras, Palermites , Prostaclteoccnts , Tuuroceras, 
and Parace/tites] (with respect to our new evi¬ 
dence) is almost identical to the Kubergandian 
assemblage, that confirms the relevant conclu¬ 
sion initially drawn by Toumansky (1963). 
Noting the similarity of this assemblage with 
ammonoids from limestone of the Sosio Permian 
blocks, Toumansky (1963) correctly noted the 
absence of reliable representatives of Waageno- 
ceras as well as Hyaitocems , Dotyccmr, Clinalabus, 
Epiglyphioccms (all known ftoni Sicily). This list 
can be extended by the following genera: 
Aristoceratoldesy Altudoceras , Hojfmannia, and 
Sizilttes. Most of these genera are also not found 
in the stratotype of Kubergandian stage. 
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We assume that the light grey limestone of 
Kichkhi-Burnu Mountain is of Kubergandian 
age [forms from the Kubergandian deposits of 
Southeastern Pamirs defined by Toumansky 
(1935) and Bogoslovskaya (Chcdija ct .//. 1986) 
as Popart ace ras are assigned to the genus 
Tauraceras in the presern paper]. Grey limestone 
on the right-bank of the Alma River (Niknik 
Creek) yielding Propinsirocerets, Agathiceras , 
Cardie lLu Aelrianites , Staeheoceras , and Para- 
celtites ? is apparently of Kubergandian age. 

Small faraminifers 

Analysis of the Permian small foraminifers shows 
that there are five assemblages of different ages. 
The oldest assemblage is found in two localities: 
in the Marta River Basin (hoc. 110/1,2, 4, 6, 7, 
9, 20, 21), and on the eastern flank of the 
Simferopol Reservoir (LuC. 125/1; Figs 4A, 5). 
The most typical species of the assemblage are 
Neodiscus aff. N. mi Hi loitles A. M.-Maclay and 
Nodoinvolti(aria jilinica Han. The first occurs in 
the lower part of rhe Gnishik Formation (the 
Neodiscus milliloides zone) of Transcaucasia 
(Pronina 1990), and in the Qixia Group 
(. Eolasiodiscus-Neodiscus maopingensis zone) of 
Daxiakou, Xingshan County,, Hubei Province, 
China (Zheng 1986). However, it has been iden¬ 
tified there as Neodisats maopingensis Wang &c 
Sun and Glomosprra duplicata Lipina. Nudo- 
involutaria jilinica Han has been known pre¬ 
viously from the Miaolmg Formation of 
norrheastern China, that belongs to the 
Ncoschwagerina /one (Han 1982). In addition to 
Neodiscus afl. N. milliloides A. M.-Maclay, the 
following species are in common within the 
Qixia Group - Paheoiextularid pingguoensis Lin, 
P. sp. (=- P. longiseptata Lipina) and Endothym 
saucra (Lin) (Zheng 1986). The presence of 
Neodiscus aff. N milliloides A. M.-Maclay in this 
assemblage, a zonal species and index of the same 
named zone of Transcaucasia, permits us to cor¬ 
relate the assemblage of small foraminifers from 
Loc. 110 (except Loc. 110/5) and Loc. 125/1 to 
the Neodisats milliloides zone of Transcaucasia, 
and to the Eolasiodiscus-Neodiscus maopingensis 
zone of Hubei Province of China. 1 he last zone 
is correlated to the small foraminifer Pseudo- 
vidalina delicata-Langella-Neodiscus maopingensis 


zone and the fusulinid Neoschumgerina simplex- 
Canrellina neoschioagerinoides zone of the 
Xiangboan Stage of China (Shcng & Jin 1994), 
that correspond to the Kubergandian stage of the 
Tethyan scale or the Roadian of the stand-ard 
scale. 

The second assemblage of small foraminifers has 
been recognised in the limestone of Cape 
Dzhien-Safu, Simferopol Reservoir (Loc. 111/2, 
3, 7;. Fig. 6B). Among the numerous foraminifers 
present, the following species arc diagnostic — 
Tetmtaxis scita Lin, T. liuea Ozawa, Abadehella 
hunanensis (Lin), Globivalvulina vonderschrnitti 
Reichel, G. aff. G. permiana Tcherdynzev, 
Pastendothyra novizktana (Sosnina), and P. ussu- 
rica (Sosnina). All species of this association 
occur in rhe Arpa Formation ot Transcaucasia 
(Kotlyar et al, 1989) In addition, Abadehella 
hunanensis (Lin) and Tetratoxis sain Lin are 
known from the Douling Formation of the 
Chinese Province of Hubei and correlated with 
the upper part of the MaOkou Formation nf 
China (Lin 1.985), Thus, the assemblage of small 
foraminifers from Cape Dzhien-Safu is conside¬ 
red to be early Midiaft of the Tethyan scale or 
laic Wordian of the standard scale. 

The third assemblage of small foraminifers was 
found in the limestone block oil the right side of 
Izvestnyakovy Creek iu the Alma River Basin at 
Loc, 122d (Fig. 4C). This assemblage contains a 
mixed iauna which occurs in the Arpa Formation 
[species: Sphdirionid (Pseud<osphair ion id) tienii 
G. Pronina, Pseitdolangella gewnossensis 
G. Pronina, P. dzbagadzurensh G. Pronina, and 
P. fihonifannis G Pronina), and in the Khachik 
Formation (species: Deckerella sp. 1. Glohi - 
ml online! cypHca Reichel, G. vonderschrnitti 
Reichel, Orthoverte/la sp Inter ica G. Pronina, 
Baisaliua pulchrei Reitfinger, Scptagathammina 
sp., Rcxtuglandulina gerkei Sosnina, Pachyphloia 
rinutia Sosnina, and Pattisitnid sp. 1) of 
Transcaucasia (Kotlyar er <il 1989; Pronina 
1990). 'J he age of the association from 
Loc. 122d is mosr likely late Midiun of the 
Tethyan scale or Capitanian of the standard 
scale. The early Midian species are probably 
reworked. 
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The fourth assemblage of small fora min ifers was 
found in the limescone block ai locality 122b 
(Fig. 4C). This association is represented by spe¬ 
cies occurring in the uppermost Khachik and 
Dzhulfa formations, and in rhe lower part of the 
Akhura Formation of Transcaucasia (Kotlyar vt 
at. 1989; Pronina 1990). Therefore, the age of 
rhis assemblage is considered to be Dzhulfian. 

The fifth and the youngest association of small 
foraminifers has been found in a limestone block 
from Izvescnyakovy Creek in the Alma River 
Basin (Loc. 113; Fig. 4B). This assemblage 
contains a mixed fauna, that occurs in rhe upper¬ 
most Khachik and Dzhulfa formations and the 
lower part of the Akhura Formation {Deckerellt 
aff. D. elegans Morozova, Nodosaria mirabilis 
caucusica K. M.-Maclay, Agathanmrina ex gr. 
A. rose/fa G. Pronina, and Mitltidiscus sp, 11, and 
in the Dorasham and rhe upper part of the 
Akhura Formations [Pastendothyra guangxiemis 
(kin), Nodosaria dorachamensis G Pronina, 
Pachyphloia paraamta K. M.-Maclay, P. ex gr. 
P. pigmobesa Wang, PseudalangelLi dorachamensis 
G. Pronina, Colaniella ex gr. C. minima Wang, 
and C. cx gr. C. lepida Wang] of Transcaucasia 
(Pronina 1990). Therefore, ir is impossible to 
establish the exact age, but most likely, this 
assemblage is Dorashamian (Changsingian), and 
the Dzhulfian species are reworked, 

Fusulinids 

Fusulinids from the Crimea Permian exotic 
blocks have been studied by various workers 
(Toumansky 1941; Einor & Vdovenko 1939; 
Miklukho-Maklay 1963). and they have been 
correlated to various stratigraphies! levels of 
Early Permian to Late Permian age. Davydov 
(1991) investigated fusulinids from 13 exotic- 
blocks and numerous limestone pebbles. He 
recognized the following biosimi [graphic levels: 
(1) Misellina alula , M. claudiac of upper 
Bolorian age (Loc. 123/3); (2) Cancellina cuta- 
lensis of Kubergandian age (Loc. 125); 
(3) Praestnnatrina , Neoschwagcrtna simplex 
(Loc. 110/1, 3, 4, 9, Loc. 1U/1) of Lower 
Murgabian age; (4) Neoschwagerina craticulifera, 
Afghanetla , Sumatrina of Murgabian age 


(Loc. 110/5); (5) Neoschwagerina margaritae of 
Midian age (l.oc. 110/la); (6) Yabeina opium of 
Midi,an age (Loc, 123/2); (7) Pseudodnnbarula 
minimal Paradnnbarula dallyi of Dzhulfian age 
(Loc. 113). According to Davydov (1991), rhe 
Crimea fusulinid succession ranging from 
Bolorian (Kungurian) to Lace Permian 
(Dzhulfian) are typical Tethyan assemblages and 
are very similar to rhe fusulinid faunas from 
Elburz, Iran (Lys et al. 1978). The fusulinids 
from several Crimean exotic blocks 
(Loc. 110/20, 21, Loc. 122a-d) have been stu¬ 
died recently by Nestell (Pronina & Nestell 
1997). 

Six fusulinid assemblages appear to be present in 
the Crimean blocks. 

The first assemblage occurs in a small limestone- 
block at the margin of the Marjino Village 
wirhin Simferopol area (Loc. 123/3). The most 
important forms are: Misellina clandiae (Deprat), 
M. aliciae (Deprat), M. otakiensis (Fujimoro), 
M. aff M. ernrieri (Deprar). According to 
Davydov (1991) and Leven (1980) these species 
are most characteristic for late Bolorian. 

The second one is the most diverse and abun¬ 
dant. It uccurs in the largest limestone block 
exposed in Marta River Basin (Loc. 110, except 
Loc. 110/5), and in a small block on rhe eastern 
side of the Simferopol Reservoir (Loc. 125/1, 2, 
Loc. 111/1). The most important and typical 
species of this assemblage are: Neoschwagerina 
simplex Ozawa, Cancellina (Shenge/la) eUiptica 
Yang, Cancellina sp., Praestnnatrina neoschwagc- 
rinoules (Deprat), Cbusenella schwagerinifonnis 
Sheng, Cb. tbihsiaensis (Lee), Parafusitlina sp., 
and Fopolydicxodina sp. This assemblage belongs 
to the Neoschwagerina siniplex-Cancellina neoscb - 
wagerinoides -zone of the Xiangboari Stage of 
China (Sheng &r Jin 1994). The age is most like¬ 
ly late Kubergandian. 

The third assemblage occurs on the top of the 
largest limestone block ftom the Kichkhi-Burnu 
Mountain (Loc. 110/5). With the exception of 
some older reworking species such as Armenian 
saraburiensis Toriyama & Kanmera, Cancellina 
setbapnti Kanmera & Toriyama and others, this 
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assemblage contains tile typical Muxgabian and 
even early Midian forms. Among rhem are 
Verbeekina verbeeki (Geinitz), Neaschwagerina 
craticulifer/i (Schwager), N. cvl/tniae Ozawa. 
N. ex gr. N. pinguis Skinner. Afganella scbettki 
Thompson, Sunuut'ma sp. Therefore, the age of 
this assemblage is considered to be Murgabian. 

The fourth assemblage occurs in a limestone 
block at Cape Dzhien-Safu, Simferopol 
Reservoir (Loc 1)1/2, 3, 3a). The mosr charac¬ 
teristic species are Eopolydiexadina sp., Afghanella 
cf. A. sumatrinaefarmis (Gubler), A. sp., 
Sumairina rossiea A. M.-Maclay, 5. longissima 
Dcprat, S. brvnis Leven, and Kablerina sp. These 
species are early Midian in age in spire of the pre¬ 
sence of older raxa ( Neaschwagerina simplex , 
Verbeekina , Armenian). There is possibly some 
reworking of older forms in this block. However, 
there is clearly a definite internal stratigraphic 
succession present in parts ol this block and until 
closely spaced samples are studied, the precise 
age of the block is not clear. 

The fifth assemblage has been recognised in the 
limestone block on tke right bank of Izvestnya- 
kovy Creek in the Alma River Basin (Loc. I22d). 
The assemblage consists of mixed early Midian 
(late Wordian) and late Midian (Capitanian) spe¬ 
cies. Most likely, the age is late Midian or 
Capitanian. A late Midian (Capitanian) assem¬ 
blage also has been found in small pebbles near 
Marjino Village-(Loc. 123/2). Present in these 
pebbles are Neoschwagerina ernticulifera 
(Schwager), N. cf. N, koj easts Toumanskv, 
N. pinguis Skinner, Yabeina opima Skinner, K cf. 
Y. globosa Yabe, and Y orbiculata Chedija. 

The sixth fusulinid assemblage is from the lime¬ 
stone block at localities 122b and 113. It is pro¬ 
bably Dzhulfian is age and contains Cadoao- 
fusieHa cf. C. erki Rauser and Reicbeliita chaagh- 
singensis Sheng Chang- 

Brachiopods 

Permian brachiopods arc confined to the largesr 
limestone block in the Marta River Basin that is 
named Kichkhi-Burnu Mountain (Fig. 5). The 
analysis of brachiopod associations from separate 


parts of this block permits two assemblages to be 
distinguished. 

The oldest and most representative assemblage is 
characteristic of most of the Marta River block 
(Loc. 110/1-3, 7, 9. 10. 21). These assemblages 
are characterised by a ptcdomtnance of Bolorian- 
Kubergandian species. Angaria nudeagraaffi 
(Rroili). Urnsbtenia marina (Grant). Conmquia 
modesta Gram, Transennatia gratiosa (Waagen), 
Ihlolina aeantha (Waterhouse & Piyasin), 
Linoprodnctus kaseti Grant, Arwmaloria glorverosa 
Gram, Phricndathyris asiatiea (Chao) occur in the 
Rat Ruri Limestone of Thailand (Grant 1976). 
Rugaria molengraajft (Broili) is described from 
the Bitauni block of Timor (Broil: 1915), 
Entcletes geuicuhnus Licharew, Echiaocancbm jas- 
ciatus (Kutnrga), Phncodathyris asiatiea (Chao), 
Hnniptycbina darvasicn Tschernyschew are 
known from Bolorian-Kuhergatidian deposits of 
the Darvaz, Echimconchus fasciatus (Kntorga) 
and Margin if era earrtinliea (Schellwien) — from 
the Trogkofel l imestune ol the Caruic Alps and 
Kariwanken (Schellwien 1900). A number of 
species have also been described from Murgabian 
and Midian deposits in some regions of the 
Tethys. Ogbinht dzbagrensis Sarvicheva is known 
from the Gnishik Formation of Transcaucasia 
(NrOsch Wtlgeri a a simplex and N. cratienlijera 
zones), and Eilte/eics suhlnevis Waagen is from the 
Wargal Formation in Salt Range of Pakistan, 
Martinia ceres (Gemincllaro), Rostranteris wfla- 
nnn (Gemmelhiro) is from the Sosto Permian 
blocks of Italy. However, these species are also 
frequently recorded in deposits older than 
Murgabian and Midian, This assemblage occurs 
with the small foraminifers and. fustilinids ol the 
Nenschwagerina simplex- C/incellina neosehuuigeri- 
noulcs zone, that is attributed to the Chihsian 
Series (Sheng ik Jin 1994) and with 
Kubergandian (Roadinn) ammonoid$. So, the 
age brachiopod assemblage front the above- 
mentioned localities is most likely late Kuber¬ 
gandian. 

The second assemblage occurs only at the top of 
Kichkhi-Burnu Mountain (Loc. I 10/8). It is 
extremely scarce and is represented only by a few 
species — Ogbinia dzhagrensis Sarytcheva, 
Transeunatia gratiosa (Waagen), Uncinunellina cf. 
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U. amor (Gemmellaro), and Perinopbricodotbyris 
pulcherrima (Gemmellaro). All of the species are 
characteristic of Murgabian and lower Midian (or 
Upper Wordian) deposits in the Tethyan Realm, 
although they also occur in older formations. 

However, ir should be added that previously 
other Midian and younger species have been 
reported from the Marta River block. Species of 
Dorashamian age, such as Qeyeretla tsebernysebe- 
ivi Licharew, "Plicatifera" cf " P." bajarunassi 
Licharew, Ricblhojenia cttitcasiea Licharew, 
Leptodus riehthofim Kayscr, Camarophoria paro- 
nae Gemmellaro, and Jisuina nikitini 
Gemmellaro, have been reported (Einor & 
Vdovenko 1959; Licharew 1966). lhetefore, 
within Kichkhi-Burnu Mountain there are pro¬ 
bably blocks of various ages, even of younger age 
ihan Midian. 

Sphinctozoans 

Permian sphinctozoans of the Crimea are repre¬ 
sented by five genera - Colospongia Laubc, 
Crymocoelia Belyaeva, Vesicotubularia Belyaeva, 
Pa raden i tiger in Senowbary-Darynn & Schafer, 
1979 and, Sollasia Stcinmann, 1882, Repre¬ 
sentatives of Colospongia are wide-spread in 
Upper Carbonilcrous-Uppcr Triassic deposits of 
the former USSR. Species of this genus occurring 
in the Crimea are very similar in the shape of 
chambers, character of their function, size and 
abundance of vesicles to C, salinaria fWaagen & 
Wentzcl) known front the Upper Permian of 
China and Tndia. as well as from the Upper 
Triassic of North America, and the European 
Alps. 

The species Crymocoelia zatharovi Belyaeva, the 
type species of the recently established genus, 
was described front the Permian of the Crimea, 
and representatives of the genus are as yet un¬ 
known from other places. The nature of the 
porosity of the catenulate branches of this retro- 
siphonate type allows the Crimean form to be 
assigned to the family Sebargasiidae. Within this 
family, these forms are most similar to 
Amblysiphonclla Steinmann, 1882. That genus is 
rhe most abundant among fossil sphinctozoans 
from a systematic viewpoint and its age ranges 
from the Ordovician to the Upper Triassic. 


However, Crymocoelia , unlike closely similar 
forms, is noted for a complex porosity of the 
siphon wall, that is very rare for sphinctozoans, 
Vesicotubularia prima Belyaeva was also first des¬ 
cribed from the Crimea and is similar ro the pre¬ 
vious genus. These forms are very peculiar 
sphinctozoans, where an important part of the 
skeletal structure is their vesicular (bubble) tis¬ 
sue. Representatives of the germs Vesicocaulis, 
particularly V. alp inns Ott from the Upper 
Triassic of the Alps is noted for an aporate cha¬ 
racter. Such taxa ate most closely related to the 
described Crimean form in their shape and skele¬ 
tal structure. Representatives of the genus Vesi¬ 
cocaulis are known only from Triassic deposits ol 
the Alps, Pamirs and a few other regions. 

Until recently, the genus Paradeningeria was 
known only from the Upper Triassic of the 
Pamirs, Alps, Himalayas, and Nordt America, 
Permian representatives of Paradeningeria in the 
Ctimea belong to the recently established spe¬ 
cies, P. iuartaensis Belyaeva. Species of the genus 
Sot Iasi a are prevalent in the Lipper Permian of 
Cambodia, Tunisia, Sicily, Venezuela, Texas, and 
the Far East part of Asia. Isolated occurrences are 
known in the Triassic of the North Caucasus and 
the Far East, 

Generally, the collection of sphinctozoans from 
the Permian of the Crimea is rather small and, 
thus, is probably poor in terms of its systematic 
composition. The taxa, Crymocoelia zachdroni 
and Vesicotubularia prima, ate not diagnostic for 
determining the age of investigated blocks. As far 
as the other taxa are concerned, Colospongia cf. 
C- saUnarja, representatives of the genera 
Paradeningeria and Sollasia have a wide age dis¬ 
tribution from Late Permian to Late Triassic. 


Summary of the Permian 

1. Study of Crimean Permian exotic limestone 
blocks demonstrates that carbonate sedimenta¬ 
tion ftom the late Bolorian lo practically the end 
of the Permian occurred in the basin from which 
these blocks were derived. A depositional envi¬ 
ronment on a shallow catbonate shelf is indica¬ 
ted for these limestone blocks are predominantly 
reefogenlc. 

2. The analysis of all faunal groups from the 
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Permian exotic blocks and pebbles shows that 
they contain rich assemblages of primarily small 
foraminifers and fusulinids. Brachiopods, ammo- 
noids, trilobites, and sphinctozoans are minor 
constituents of these assemblages. 

3. The distribution of fossils points not only to 
different ages for the various isolated blocks, but 
also in certain blocks to different ages of various 
parrs of the same block. Sometimes an internal 
stratigraphic structure is evident in the larger 
blocks, for example, at. the large block at Dzhien- 
Safu. Mixing of zonal species Is often observed, 
that interferes with precise age determinauon, 
even to stage level (Loc, 122). 

4. The taxonomic composition of all studied 
groups definitely points to rheTethyan composi¬ 
tion of the faunas. Almost all zonal assemblages 
of the Bolorian. Kubergandian, Murgabian, 
Midian, as well as of the Dzhulfian and 
Dorashamian are present. Fusulinid associations 
display the greatest similarity to the Elburz 
assemblages of northern Iran (Davydov 1991). 
Small foraminifers are comparable with those 
found in similar age sediments in China, the Far 
East and Transcaucasia. The brachiopods are like 
those front Sicily, Thailand and Iran, and amnto- 
noids arc comparable with Sicily and Central 
Asia assemblages. 

5. A new Permian small block was discovered on 
the right bank of the Bodrak River with a small 
foraminifers fauna. The age of the assemblage 
from this block is' most likely Dzhulfian or 
Dorashamian (Changsingian) 

6. New data concerning the stage to which the 
Neoschtt.’iigemht simplex-Ih'eiesnmatrina ncoschwa- 
gerinoides zone belongs is most important. 
Ammonoids found together with a fusulinid 
assemblage of this zone are clearly Kubergan¬ 
dian or Roadian, according to Zakharov. A 
Kubergandian (Roadian) age is also confirmed by 
the small foraminifers of the Nmchwagerina sim¬ 
plex zone and, to a certain extent, by brachiopods 
whose assemblage is dominated by Bolorian and 
Kubergandian species. This data of the conclu¬ 
sion fully confirms previous researchers concer¬ 
ning assignment of the Nenschwtigerind 
simplex-Pmesumatr inn neoschwrtgerhwides zone to 
the Kubergandian (Shertg & Jin 1994; Kotlyar & 
Pronina 1995). 



Fig. 7. — Locations of collection sites at the Triassic exotic 
blocks along Izveslnyakovy Creek in the Alma River Basin; 
A, locality 117, B, locality 119. Matrix consists of the deposits of 
the Mender subunit (Eskiorda Complex), 


TRIASSIC EXOTIC BLOCKS 
Alma River basin 

Triassic limestone blocks occur mainly in the 
area of Jzvcstnyakovy Creek and in the Bodrak 
River area in the Alma River Basin (Fig. 4B). On 
Izvcstnyakovy Creek (Fig. 4B) there arc four 
localities (Locs 116-119) from which Pronina & 
Vuks (1996) have described the foratninifera. In 
the Bodrak River at Shvanov Ravine (Loc. 132), 
a brachiopod assemblage has been determined by 
Dagis (Dagis &T Shvanov 1965). 

Loc. 116 

This locality crops out on the left bank of 
Izvestnyykovy Creek about 750 m from its 
mouth. There are bloeks of grey and light gray 
micridc limestone in size up to 4.5 m across. The 
main block is u-calciiutite wackestone containing 
small fragments of echinoids and crinolds. Other 
elements are foraminifers and brachiopods. 
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Foraminifers. Iolypanuaina irregularis (Salaj, 
Bora & Samuel), Pi/aMwinella gemerica (Salaj), 
Gaudryina triadica Krislan-Tollmamt, Malay- 
spirina cx gr. M. alpina (Zaninetti & Broen- 
nimann), “ Calcitoruella" gebzeensis Daget, 
Coronipora etruica (Pirini), Setniinvolnta bicari- 
rmta Blau, ,S'. elan Kristan, Lawelliconus turns 
(Frent/.en), Arenovidalina chialingchiangensis Ho, 
Qplnhalmidhtm lucidunt (Trifonova), O, triadi- 
eum (Kristan), Sigmoilina bystrkkyi Salaj, Borza 
&c Samuel, Nodosaria cf, N. dipartna Kristan- 
Tollmann, N. sp. 1, Pseudonodosaria cf. P. vulga- 
ta multtcatnerata (Kristan-Tollmann), Pachy- 
phloidesi sp., Anstrocolomia canalkulata (Kristan- 
Tollmann), Dentalina zlambachensis Kristan, 
Lenticulina rectangula Kristan-Tollmann, 
Duostomina sp. 

Brachiopods. Euxinella avaiolica (Bittner), 
Litballa suessi (Winkler), L. slavini Dagvs, 
Simtcosta emmrkhi (Suess), Zugmayerella koesse¬ 
nensis (Zugmayer), Oxyeolpella oxycolpos 
(Emmrich), Neoretzia superbescens (Bittner), 
Amphidina intermedia Bittner, A. taurica 
Moiseev, Rhaetina turcica (Bittner), Triaditbyris 
gregariafonnis (Zugmayer), Zeilleria bukoivski 
(Bittner), AuLtcotbyropsis almensis (Moiseev). 

Loc, //7(Fig. 7B) 

This is a giant limestone block (100 m X 60 m), 
occuring on the left bank of Izvestnyakovy Creek 
about 1.5 km upstream from Loc. 116, and sho¬ 
wing an inhomogeneous texture. Due to the noil- 
stratified aspect of the block, the general micritic 
matrix pink colored in some part, and the presen¬ 
ce of numerous cavities with geopetal calcitic 
cement, we consider that this block is part of a 
mudmound. Three sampled sites have been ana¬ 
lysed front this block. 

Loc. 117/sample 1 

Foraminifers. Tolypammina irregularis (Salaj, 
Borza tk Samuel), T. gregaria Wendt, Spiro- 
plectammina spiralis Salaj, Borza & Samuel. 
Trocbammina almtalensis Koehn-Zaninetti, 
Duotaxis infants (Kristan-Tollmann). Textularia 
cx gr. T. exigtta (Schwager), Endoteba kuepperi 
(Oberhauser), Malayspirina sp., MeaudrospirelbP 
sp., Setniinvolnta ■bicarimta Blau, S. ■dart Kristan, 
Arenovidalina chialingchiangensis Ho, Nodosaria 


simplex (Terquem), "Erondlcularia woodwardi" 
Howchiii, Austrocolotnia sp., Lenticulitia goettin- 
genstspolygonata (Franke), Diplotremilui astrofim- 
briata Kristan-Tollmann, Duostomina sp. 
Brachiopods. Euxinella anatolica (Bittner),, 
CrttW'bynchia kipadsovae Dagys, Laballa slavini 
Dagys, Zugmayerella koessenensis (Zugmayer), 
Simtcosta emmrich/ (Suess), Oxyeolpella oxycolpos 
(Emmrich), Neoretzia superbescens (Bittner), 
Amp bit (in a intermedia Bittner, A, taurica 
Moiseev, Rhaetina taurica Moiseev, Triaditbyris 
gregariafonnis I Zugmayer). Besides these, Dagis 
(1963, 1974) determined Rhaetina cf R. pyrifor- 
mis (Suess),. A J , turcica (Bittner), Zeilleria bukow- 
ski (Bittner), Aulitcothyropsis almensis (Moiseev), 
Loc. 117/sample 2 

A brachiopod assemblage analogous to locali¬ 
ty 117/1 has been collected front pink micritic 
limestone Only three species - Amphidina inter¬ 
media Bittner, Rhaetina taurica (Bittner), and 
Zeilleria bukoivski (Rittner) - are absent from 
those listed in Loc. 117/1. 

Loc. 117/sample 3 

Foraminifers. Tolypammina irregularis (Salaj, 
Borza & Samuel), T. gregaria Wendt, Ammo- 
baculites sp., Duotaxis inflatus (Kristan- 
Tollmann), Gaudryina triadica Kristan- 
Tollmann, G. racema Trifonova, Planiinvoluta 
dejlexa Leischner, Semiinvntuta bkarinata Blau, 
Augulodiseus parallelns (Kristan-Tollmann), 
Arenovidalina chialingchiangensis Ho, A. depressa 
(Luperto), Opbihatmidium cari tut turn Leischtter, 
0. fnsiformis (Trifonova), O. cf. (). martauum 
Farinacci, O. tori Zaninetti &: Broennimann, 
Sigmoilina sebaeferae Zaninetti, Altiner, Dager & 
Ducrct, Nodosaria cf. N. angulocamerata 
Efimova, N. cf. N. clongata (Salaj, Borza & 
Samuel), N. aff. N. sbablensis Trifonova, 
Lenticulina sp., Astaeolus sp., Timispirillina sp. 
Brachiopods. Euxinella anatolica (Bittner), 
Robinsondla mastakanensis Moiseev, Laballa slavi¬ 
ni Dagys, Zugmayerella koessenensis (Zugmayer), 
Sinucosta emmrkhi (Suess), Oxyeolpella oxycolpos 
(Emmrich), Neoretzia superbescens (Bittner), 
Rhaetina pyriform is (Suess), R. gregaria (Suess), 
Zeilleria moisseievt Dagys, Z austrica (Zugmayer). 
Ammonoids. RiegapbylHtes sp. 

Crinoids and corals are also present. 
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Loc. 118 

This block (4.5 m X 2.0 m) is located 135 m 
upstream from hoc. 117 on Izvestnyakovy Creek 
and is composed of light gray micritic limestone. 
It has yielded the following brachiopods — 
Rbaetina tainted Moiseev, Neoretzia superbescens 
(Bittner), Zeilleria attstrica (Zugmayer). 

Loc. 119 

Down the creek from locality 117, four limesto¬ 
ne blocks ranging from 1.5-5 m across were 
found, as well as smaller angular limestone frag¬ 
ments (Fig. 7A). 

Loc. 119/sample 1, 929-1 

This is the largest block, about 5 m across, and 
consists of a coarse biocalcarenite grainstone with 
radiaxal cement and mud late infilling. The ske¬ 
letal elements are crinoids, brachiopods, cchi- 
noids, gastropods, sponges, foraniinifers and 
intraclastf. The environment is of a shallow, 
high-energy carbonate platform. 

Foraniinifers. Tnlypamminct gregaria Wendt, 
Trochammina almtalensis Koehn-Zaninctti, T. jau- 
uensis Broennimann ik Page, Duoiaxis inflatus 
(Kristan-Tollmann), D. me tula Kristan, 
Gaudrytna triadica Kristan-Toll maun, G. triassica 
Trifonova, PalaeolituoitelLi merJdioria/is (Luperto), 
Textularia ex gr. T. exigtta (Schwager), Fudotrba 
austrotriadica (Oberhauser), F. It tiepperi 
(Oberhauser), Malayspirina bicamerata (Salaj), 
M. wirtzi (Koelm-Zaninetti), “ CaldUmtella" geb- 
zeensis Dager, Plaulinvolula carinata Leischner, 
Coronipora eintsca (I’irini), Serniinvolnm bicarinata 
Blau, S. dari Kristan, S. violae Blau, Lamelliconus 
turris (Frentzcn), L. mttltispints (Oberhauser), 
Trociwnella grnnosa (Fren tzen), Arena uidalimt cbia- 
lingchiangetisis Ho, Ophtbal-midium exiguum 
Koehn-Zaninetti, O.Jiisi/ormis (Trifonova), O. Ici- 
sebneri (Kristan-Tollmann), O lucidum 
(Trifonova), O. triadicum (Kristan), Sigmoilina 
bystrickyi Salaj, Borza & Samuel, S. plectaspira 
(Oravecz-SchefFer), Calcanei la panticae Zaninetti 
& Broennimann, Miliolipora cttrillieri 
Broennimann &: Zaninetti, OphtalmipanP sp., 
Nodasaria sp. 1 Scptalirtgulina cl. S. Mretseptd He 
&c Notling, Austrocolmnla ex gr. A. cdnalicnlata 
(Kristan-Tollmann), Lenticnlina rectangula 
Kristan-Tollmann, Astacalus sp., Duostomina sp. 


Brachiopods. Oxycolpella oxycolpos (Emmrich), 
Rbaetina pyrifbrmis (Suess). 

Loc. 119/sample2, 929-2 

This sample is a fine-grained, mud supported 
biocalcilutite with crinoids, foraniinifers, thin- 
shelled ostracods and bryozoan fragments. The 
numerous cavities with light mud infilling are 
typical of a mudmound on a shallow slope. 
Foraminifers. Gaudryina triassica Trifonova, 
Coronipora ttrmca (Pirini), Seminivoluia bicari- 
nata Blau, Anguladiscus ex gr. A. expansus 
(Kristan-Tollmann), Paraophtbalmidium sp., 
Ophthitlmidium fusifnrmis (Trifonova), O. cf. 
O. martanutn Fatinacci, O. sp. 1 , Qitinquelocu- 
limp, mteleiformh Kristan-Tollmann, Sigmoilina 
bystrickyi Salaj, Borza &T Samuel, A. plcrtospira 
(Oravecx-Schcffer), S', sebaeferae Zaninetti, 
Altiner, Dager <k Ducret, Nodasaria cf N. elon- 
gata (Salaj, Borza & Samuel), N. vitida elongata 
i'ranke, " Vrandiculatia wood wardi" Howchin, 
Austrocolamur canaliculata (Kristan-Tollmann), 
A. marscballi Oberhauser, Lenticnlina sp. 
Brachiopods. Euxinclla anatolica (Bittner), 
Septalipboria fssicostant (Suess), Crurirhyuchia 
kiparisovae Dagys, Laballa sttessi (Winkler), 
Oxycolpella oxycolpos (Enimrich), O. robiusani 
Dagys, Antpbidina laitrica Moiseev, Triadithyris 
gregariaformh (Zugmayer). 

Loc. 119/samplc 3 

This block consists of graded, resedimented 
pinkish fine wackestone - coarse skeletal pack- 
stone with echinoids, crinoids, brachiopods and 
foraminifers. This is a considered to be a distal 
slope deposit. 

Foraminifers. Tolypamvtina gregaria Wendt, 
Coronipora etrusca (Pirini), Serniinvetluta bicari- 
nata Blau, Lamelliconus turris (Frentzen), 
Opbthalniidium leiscbneri (Kristan-Tollmann), 
O. lucidum (Trifonova), Sigmoilina bystrickyi 
Salaj, Bor/.a & Samuel, S’, sebaeferae Zaninetti, 
Altiner, Dager ik Ducret, Miliolipora cuvillieri 
Broennimann & Zaninetti, Nodasaria sp. 1, 
Rectoglandnlindi sp., Lenticnlina sp., Duostomina 
sp., Tiinispirillinat licia licia Blau. 

Loc. 12 lei 

Numerous exotic blocks of gray limestone occur 
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near Drovyanka Village. The species Monotis 
caucasica (Wittenburg) and M. haneri Kittl were 
found (determination of A. Moiseev and 
I. Polubotko). 

Lor. 132 

A brachiopod assemblage of Shvanov Ravine 
contains Costirbynchia menizeli (Buch), 
Uirsutella hirsute. (Alberti), Mentzelia sp., 
Koeveskallina koeveskalliensis (Boeckh), 
Punctaspire.Ua cf. P. freigi/is (Schlotheim), 
Cost isp i rife ri n a cf. C. manat (Bittner), 
Angus lot by ris a ng u s t a efo r m is (Boeckh). This 
assemblage is of Anisian age. However, we can¬ 
not confirm that this assemblage is coming from 
an exotic block, and not from die matrix. 

Simferopol area 
Loc. 130 

The second important location of Triassic exotic 
blocks is in the Salgir River Basin in the 
Simferopol area (Fig. 4A). Some blocks, separa¬ 
ted from each other, were observed near 
Pctropavlovka Village (Loc. 130) in the sandsto¬ 
ne and conglomerate of the Eskiorda Series. 

The block of Loc. 130 is a crinoid and algal 
lime-packstone yielding abundant brachiopods, 
single ammonoids, bivalves, and gastropods. The 
brachiopod assemblage contains - Euxinethi ana- 
tolica (Bittner), Laballa seessi (Winkler), L. sfavi- 
lit Dagys, Sinucnsta cmmrichi (Suess), 
Zugmayerella koessensis (Zugmaver), Oxycolpella 
oxycolpos (Fmmrich), Ampbiclina taurica 
Moiseev, Rhuetinn taurica Moiseev, Lobothyris 
sp„ Zeilleria bttkawski (Bittner), Aulacotbyropsis 
elmemis (Moiseev). This data is compiled from 
earlier workers (Moiseev 1932; Dagis 1963, 
1974; Shalimov & Slavin 1973), 

The following ammonoids occur with these bra¬ 
chiopods: Pantdndisciles diulurmtm Mojsisovich, 
Arcestes ex gr. A. intiisblbiatus Mojsisovich, and 
Platites sp. Shevyrev (1990) correlated to the 
upper Rhaetian or the Choristoceras rnarshi zone 
of the standard scale. 

Analysis of faunal assemblages 
Ammonoids 

Ammonoids are rare in the pink limestone out¬ 
cropping on the upper part of Izvestnyakovy 


Creek (Loc. 117/3). Only one shell, Mega- 
pbyUiles sp., was - preserved well enough to bc- 
determined by us, Representatives of this genus 
are recorded from the upper part of the Lower 
Triassic into the Upper Triassic. Within the 
Alpine Region, they are known only from the 
upper Anisian to Rhaetian. 

Foraminifers 

Pronina & Vuks (1996) gave the first detailed 
information about Triassic foraminifers of the 
Crimea. All of the foraminifers that were studied 
occur in exotic hlocks (I.ocs 1 16, 117, 119; 
Figs 4B,. 7). The assemblages are of similar gene¬ 
ric and specific composition, which allows them 
to be considered the same age. They are charac¬ 
terized by the presence ol miliolids and involuti- 
nids, the most significance foraminifers lor 
dating Lower Mesozoic deposits. 

In this assemblage,, the following species are- 
known in Norian-Rhaetian deposits: Semiinvoluta 
clari Kristan, Angulodiscns parallelus (Kristan- 
Tollmann), A. ex gr. A. exp a ns us (Kristan- 
Tollmann), Sigma t/ind bystrickyi Salaj, Borza & 
Samuel, 5. schaefirae Zaninetti, A1 finer, Dager & 
Ducret, Galetinella pan time Zaninetti & 
Broennimann, Miliolipora ciu’illieri Broennimann 
& Zaninetti. In addition, species are present dial 
occur in deposits not older than the Rhaetian, and 
sometimes even in younger deposits: Semiinvoluta 
bicarinata Blau, Trocbonella gratwsa Frcntzcn, 
Ophtbahnidium leischueri (Kristan-Tollmann), 
Scptalingulina tetrasepta He & Norling, and 
Twrispirillinal licia lid a Blau. 

Considered together, the foraminiferal assem¬ 
blages of the Crimea are similar: to the late 
Norian (Sevarian)-Rhaetian of the Khodz Group 
of the Northwest Caucasus (Efimova 1975; 
Anonymous 1991); to the late Norian (Lacian- 
Sevatian) Miliolipora cuvillieri standard zone of 
the Carpathian-Balkan and Hellenic Realm 
(Salaj cl at. 1983, 1988); to the upper Norian 
Kocagedik unit of Turkey (Altiner & Zaninetti 
1981); and to the Norian-Rhaetian Asinepe 
Limestone of Seram, Indonesia (Al-Sluibani el 
at. 1983). 

Accordingly, we conclude that the age of the 
foraminiferal assemblages of the Crimea can be 
either late Norian or Rhaetian. Most likely, the 
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age is Rhaetian, because species are in the asso¬ 
ciations whose distribution is limited to the 
Rhaetian. However one Rhaetian index species, 
Triasina harukeni Majzon, was not found in the 
Crimea blocks. 

Brachiopods 

Moiseev (1926, 1932) studied the first Triassic 
brachiopods from exotic blocks of the Crimea. 
Later, the numerous brachiopods collected by 
Moiseev, Shalimov, and Slavin were determined 
and partly described by Dagis (1963. 1974), The 
brachiopod assemblages were considered to be 
the of mixed Norian-Rhaettan age. 

Dagis identified the Middle Triassic brachiopod 
assemblage in Shvanov Ravine in the Bodrak 
River Basin (Loc, 132). It contains Costirhyttcbia 
mentzeli (Buch), liirstuella hirsuid (Alberti), 
Mcntzelia sp. , Koeveskallina koevesk alliens is 
(Boeckh), Ruactospirella cf, P, frit gilts 
(Schlotheim), Costispiriferimt cf. C. matte a 
(Bittner), and Angustotbyris angustaeformis 
(Boeckh). These brachiopods arc of Anisian age 
(Dagis & Shvanov 1965). However, we cannot 
confirm that this assemblage is characteristic of 
the exotic blocks, and not of the matrix. 

Hew investigation of the brachiopod assemblages 
tram the numerous limestone blocks and pebbles 
of the Crimea confirms the specific composition, 
and more precisely, .defines theit stage and zonal 
position. Analysis of all Triassic brachiopod asso¬ 
ciations (tom investigated exotic blocks shows that 
there is only one distinctive brachiopod assembla¬ 
ge of Rhaetian age. It occurs in the large 
(Loc. 117) and smaller (Locs 116, 118, 119) 
limestone blocks and pebbles exposed in the AJma 
River Basin, and in the valley of Jzvestnyakovy 
Creek (Fig. 4B, 7). The same brachiopod assem¬ 
blage has been found in the Salgir River Basin 
near Petmpavlovka Village (Loc. 130). 

Rhaetian species Irom dilterem regions of the 
West Tethys dominate this assemblage. They are 
- Robinsonella mastakauensis Moiseev, 
Septaliphoria ftssienstara (Stress), I.abulia suessi 
(Winkler), Zitgtuayerella koesseuensis (Zugmayer), 
Si a it costa emmriebi (Suess), Oxycolpella oxycolpos 
(Emmrich), Neoretzia superbescens (Bittner), 


Rbaetina gregaria (Suess), R, pyriform is (Suess), 
Triadithyris gregaridformis (Zugmayer), Zcilleria 
austried (Zugmayer), and Z. bttkowski (Bittner). 
The Crimea brachiopod assemblage is most simi- 
lar to the Rhaetian brachiopods irom the 
Koessen beds of Alps (Dagis 1974). The follow¬ 
ing species are common - Septaliphoria jissicostd- 
ta (SueSs), Labnlla suessi (Winkler), Zttgmayerella 
koessertensis (Zugmayer), Sinucosta emmriebi 
(Suess), Oxycolpella oxycolpos (F.tnmrich), 
Rhaaitia gregaria (Suess), and Triadithyris grega- 
Htjbrmis (Zugmayer). The Crimea brachiopod 
assemblage is also similar to Rhaetian brachio- 
pods of Drnava Slovenia. The common forms 
are Sepialifiniu fissicostata (Suess), Labalki suessi 
(Wiilklet), Zugmayertlla fcoestenertsls (Zugmayer), 
Sintu'ostd enimrichi (Suess), Neoretzia superbescens 
(Bittner), Rbaetinapyriformis (Suess), Triadithyris 
gregaridformis (Zugmayer), and Zeillerui austried 
(Zugmayer) (Dagis 1974). Likewise, the assem¬ 
blage is comparable to Majkopella manzaviui 
beds of Turkey. The common forms are 
Ettxinella anafalica (Bittner), Lab all a suessi 
(Winkler), Sinucosta enimrichi (Suess), Rbaetina 
turcica (Bittner), Zcilleria austried (Zugmayer), 
and Z. hukowki (Bittner) (Bittner 1892). Finally, 
they arc similar to the brachiopods collected 
from exotic blocks of Balknnian. The common 
forms are Zitgtuayerella hessene/isis (Zugmayer), 
Sinucosta emmriebi (Suess), OxycolpelLt oxycolpos 
(Emmrich), Ampbiclina intermedia Bittner, 
Rbaetina gregaria (Suess), and R. turcica. (Bittner) 
(Dagis 1963). 

fhe red limestone ol the upper part of the 
Khodz Group of the Northwest Caucasus, that 
lies above beds with Monotis caucasica, is the 
same age as the Crimea exotic blocks. They both 
contain species in common - Ettxinella anatulica 
(Bittner), Crurirbynchia kiparisovae Dagys, 
ZugmayerelLi koesseuensis (Zugmayer), Sinucosta 
emmriebi (Suess), Oxycolpella oxycolpos 
(Emmrich), Neoretzia superbescens (Bittner), 
Ampbiclina intermedia Bittner, A. tanrica 
Moiseev, Rbaetina turcica (Bittner). R. pyriformis 
(Suess), Zcilleria bukowski (Dinner), and Z. trtais- 
seievi Dagys. 

All the above-mentioned brachiopod assem¬ 
blages, considered earlier as Norian-Rhaettan, are 
actually the youngest Rhaetian associations. We 


320 


GEODIVERSITAS • 1999 • 21 (3) 



Permian and Triassic exotic blocks of the Crimea 


agree with Shevryev (1990, 1995) that they’ can 
be attributed to the Vandclites sturzenbautni zone. 
Co-occurrence of these brachiopod assemblages 
and such am monoid species as Pamclctdiscites 
diuturnm Mojsisovich, Arcestes ex gr. A. intmia- 
biaius Mojsisovich, and Pl(itites sp„ that were 
established as beds with Pin ti tes- Rbacop by IUtes 
near Petropavlovka Village (Shevyrev 1995), 
allow us to specify the stage and zonal position of 
this association. An analogous, hut more diverse, 
ammonoid association occurs together with 
Rhaetian brachiopods in other regions of the 
Tethys, including the Northwest Caucasus in the 
Upper part of the KJtodz Group. It is represented 
by the presence of Paracladiscites diuturnm 
Mojsisovich, Megapbyllitet impetus (Mojsisovich), 
Stenarcestes leiostmaa Mojsisovich, Arcesies ex gr. 
A, intuslahitUHS Mojsisovich, RlmcophylPua debilis 
(Hauer), Platites polydactiius (Mojsisovich) 
(Shevyrev 1995). Everywhere in the West Tethys, 
Rhaetian brachiopod assemblages usually occur 
in pink or red limestone. 

The Norian-Rhaetiari, but not Rhaetian age, of 
the above-mentioned mixed brachiopod associa¬ 
tion has been determined by the presence in 
these beds of Norian am monoids. However, 
Shevyrev (1990) believes that the appearance and 
great development of hctcromorph ceratites is an 
important event in the Late Triassic ammonoid 
succession. It allows one to consider the Rhaetian 
as important in the development of Triassic 
ammonoids. Nevertheless, we are following 
Dagis (Dagis & Dagis 1990) in drawing the 
Rhaetian lower boundary at the base of the 
Cacbloceras suessi zone. 

Summary of the Triassic 

1. Triassic exotic blocks contain rich assemblages 
of foraminifers, brachiopods, rarer ammonoids, 
bivalves, and sphictozoans. Reworked forms are 
practically absent. 

2, The taxonomic composition of the brachio¬ 
pods and ammonoids shows the greatest similari¬ 
ty' to Rhaetian assemblages of the Wesr Tethys, 
the Norrhwest Caucasus, the Alps, the 
Carpathians, and Turkey. The foraminifers are 
most similar 10 those in the Northwest Caucasus, 
the Carpathian-Balkan and Hellenic Realm, 
Turkey, and Indonesia. 
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3. Some limestone blocks (Loc. 121a) containing 
abundant Monotis belong to the Sagenites quin- 
quepunctatm /.one of the Scvatian (Dagis & 
Dagis 1990), or to the upper part of the Norian. 

4. I"he analysis of faunal elements from Triassic 
exotic blocks (Locs 116-119, 130) allows us to 
consider that they arc of Rhaetian age and accor¬ 
ding to Dagis & Dagis (1990) belong to the 
Vmdnites sturzenbamni zone. 

5. The Aniskin fauna from the Bodrak River 
Basin probably does not come from an exotic 
block. 
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